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1. (Currently Amended) An implantable system, comprising: 

a sensor for detecting heart sounds and for generating sensed signals repres^Efatrve of the 
heart sounds; 

an interface circuit for communicating with an external system; aiK: 
a control circuit that includes an ensemble averager , coupled toahe sensor and the 
interface circuit, configured to receive the sensed signals, to genej;^e data representative of the 
heart sounds from the sensed signals from an average of the s>pials , and to transmit the data to 
the external system via the interface circuit, wherein the ^sor, interface circuit and control 
circuit are implantable. 

2. (Original) The system of claim 1, whereiii/the sensor includes an accelerometer. 



3. (Original) The system of claim 1, further comprising an implantable housing for the control 
circuit, wherein the sensor is located^ntemal to the implantable housing. 



4. (Original) The system of claim 1, further comprising an implantable housing for the control 
circuit, wherein the sensoryis located external to the implantable housing. 



5. (Original) The system of claim 1, wherein the interface circuit is configured to communicate 
with the external s^tem using radio-frequency (RF) signals. 



6. (Original)^he system of claim 1, wherein the interface circuit is configured to communicate 
with the external system using optical signals. 



7. (Original) The system of claim 1, wherein the data transmitted by the control circuit to the 
external system includes raw data determined by digitizing the sensed signals. 
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8. (Original) The system of claim 1 , wherein the data transmitted by the control circulHo the 
external system includes processed data from processing the sensed signals. 

9. (Currently Amended) An implantable system, comprising: X 

a first sensor for detecting heart sounds and for generating first sensed signals 
representative of the heart sounds; / 

a second sensor for detecting cardiac electrical signms and for generating second sensed 
signals representative of the cardiac electrical signals; / 

an interface circuit for communicating with an external system; and 
a control circuit that includes a bandpass/filter and an ensemble averager , coupled to the 
sensors and the interface circuit, configured to receive the first and second sensed signals, to 
generate first data representative of the hemt sounds from the first sensed signals by filtering and 
averaging the signals , to generate seco^ data representative of the cardiac electrical signals from 
the second sensed signals, and to transmit the first data and the second data to the extemal system 
via the interface circuit, whereiiyme first sensor, second sensor, interface circuit and control 
circuit are implantable. / 

10. (Original) The system of claim 9, wherein the first sensor includes an accelerometer. 

1 1 . (Original) The^ystem of claim 9, fiirther comprising an implantable housing for the control 
circuit, wherein/he first sensor is internal to the implantable housing. 

12. (Origind) The system of claim 9, fiirther comprising an implantable housing for the control 
circuit, wherein the first sensor is extemal to the implantable housing. 



13. (Original) The system of claim 9, wherein the second sensor includes an EGM sensing 
elactrode and the second sensed signals are representafive of EGM electrical signals. 
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14. (Original) The system of claim 9, wherein the second sensor includes an atrial sepSmg 
electrode and the second sensed signals are representative of atrial electrical sign£ 



15. (Original) The system of claim 9, wherein the second sensor include^ ventricular sensing 
electrode and the second sensed signals are representative of ventricjiiar electrical signals. 

16. (Currently Amended) The system of claim 9, wherein th^econd sensor is adapted to be 
disposed in the right side of the heart. 

17. (Currently Amended) The system of claim 9,^herein the second sensor is adapted to be 
disposed in the left side of the heart. 



1 8. (Original) The system of claim 9, wherein the first data transmitted by the control circuit to 
the external system includes raw data determined by digitizing the first sensed signals. 



19.(0riginal) The system of/laim 9, wherein the first data transmitted by the control circuit to 
the external system includes processed data from processing the first sensed signals. 



20. (Currently Amended) An implantable system, comprising: 

a first sens^ for detecting heart sounds and for generating first sensed signals 
representative of the heart sounds; 

a second sensor for detecting first cardiac electrical signals and for generating second 
sensed sisals representative of the first cardiac electrical signals; 

a third sensor for detecting second cardiac electrical signals and for generating third 
sensed signals representative of the second cardiac electrical signals; 

an interface circuit for communicating with an external system; and 
a control circuit that includes an ensemble averager and a systole detector , coupled to the 
sensors and interface circuit, configured to receive the first, second and third sensed signals, to 
generate first data representative of the heart sounds from the first sensed signals by an ensemble 
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average triggered from the detection of systole , generate second data representative^pMfe first 
cardiac electrical signals from the second sensed signals, generate third^ata^epresentative of the 
second cardiac electrical signals from the third sensed signals^^^itftransmit the first, second and 
third data to the external system via the interface cirgirit/wherein the sensors, interface circuit 
and control circuit are implantable. 

21. (Original) The systerp-dfclaim 20, wherein the first sensor includes an accelerometer. 



22. (Origin^) The system of claim 20, wherein the second sensor includes an atrial sensing 
elpcfrode, and the third sensor includes a ventricular sensing electrode. 




56. (Currently Amended) A method of outputting heart sounds using an implanted seji^r, 
comprising: 

detecting heart sounds using a first implanted sensor; 

generating data representative of the heart sounds using enseihble averaging: and 
transmitting data representative of the heart sounds to^ external system. 

57. (Original) The method of claim 56, further ccmrprising detecting first cardiac electrical 
signals using a second implanted sensor, an^/transmitting data representative of the first cardiac 
electrical signals to the external system^ 



58. (Original) The method of clmm 57, fiirther comprising detecting second cardiac electrical 
signals using a third implamed sensor, and transmitting data representative of the second cardiac 
electrical signals to the^xtemal system. 



59. (Currently .fended) A method of outputting heart sounds using an implanted system, 
comprising: 

generating first data representative of heart sounds in the implanted system using ensemble 
averagmg : 
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receiving first data representative of detected heart sounds from the implanted s>^t^m; 
generating control signals using the first data; and 

applying the control signals to an output device to cause the output de\^e to generate 
outputs which are representative of the detected heart sounds. 

/j^ 60. (Original) The method of claim 59, further comprising receij)^g surface ECG data, wherein 




generating the control signals also includes using the surfac^CG data, and 
\J j/ applying the control signals to the output device also cau^s the output device to generate surface 
ECG outputs which are representative of the surface ECG. 



61. (Original) The method of claim 60, furth^comprising outputting relative timing information 
between the heart sounds and surface ECG events on the output device. 



62. (Original) The method of claim 59, further comprising receiving second data representative of 
first cardiac electrical signals froijnhe implanted system wherein generating the control signals 
includes using; 

the second data, and applying the control signals to the output device causes the output device to 
generate outputs which are representative of the heart sounds and the first cardiac electrical 
signals. 



63. (Original) The method of claim 62, further comprising outputting relafive timing information 
between the heart sounds and the first cardiac electrical signals on the output device. 



64.(Original) The method of claim 62, further comprising receiving third data representative of 
second cardiac electrical signals from the implanted system, wherein generating the control 
signals/includes using the third data, and applying the control signals to the output device causes 
the output device to generate outputs which are representative of the heart sounds, and the first 
and^second cardiac electrical signals. 
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iv 65. (Original) The method of claim 64, furthepe:mnprising outputting relative timing infomiation 
between the heart sounds, the first car^i^electrical signals, and the second cardiac electrical 
signals on the output device. 



73. (New) The system of claim 1, wherein the control circuit further includes a systole det^etor 
coupled to the ensemble averager, wherein detection of systole triggers the ensembjj&^erager. 

74. (New) The system of claim 1, wherein the control circuit further in^kfdes a band pass filter 
coupled to the sensor and ensemble averager, wherein the output ofihe band pass filter is applied 
to the ensemble averager. 

75. (New) The system of claim 1, wherein the control circuit further includes: 

a band pass filter to receive signals frpm the sensor; 
a rectifier coupled to the band pass filter; and 
a low pass filter coupled to tJ^e rectifier and the ensemble averager. 




76. (New) The system of dmm 59, wherein the averaging includes sequentially averaging a 
number of completed o^diac cycles over a period of time. 



77. (New) The/system of claim 59, wherein the averaging includes averaging a number of 
completedygJardiac cycles while a patient condition is present. 



